Nutrient Loading of Streams Entering Sodus Bay and Port Bay, NY 1 April, 1990 To 30 June, 1991 by Makarewicz, Joseph C. et al.
The College at Brockport: State University of New York
Digital Commons @Brockport
Technical Reports Studies on Water Resources of New York State andthe Great Lakes
9-1991
Nutrient Loading of Streams Entering Sodus Bay
and Port Bay, NY 1 April, 1990 To 30 June, 1991
Joseph C. Makarewicz
The College at Brockport, jmakarew@brockport.edu
Theodore W. Lewis
The College at Brockport, tlewis@brockport.edu
Robert K. Williams
Wayne County Soil and Water Conservation District
Follow this and additional works at: http://digitalcommons.brockport.edu/tech_rep
Part of the Environmental Sciences Commons
This Technical Report is brought to you for free and open access by the Studies on Water Resources of New York State and the Great Lakes at Digital
Commons @Brockport. It has been accepted for inclusion in Technical Reports by an authorized administrator of Digital Commons @Brockport. For
more information, please contact kmyers@brockport.edu.
Repository Citation
Makarewicz, Joseph C.; Lewis, Theodore W.; and Williams, Robert K., "Nutrient Loading of Streams Entering Sodus Bay and Port Bay,
NY 1 April, 1990 To 30 June, 1991" (1991). Technical Reports. 89.
http://digitalcommons.brockport.edu/tech_rep/89
r 
I 
I 
I 
I 
NLJTRIENT LOADING OF STREAMS 
ENTERIING SODUS BAY AND PORT BAY, N.Y. 
1 April, 1990 to 30 June, 1991 
Joseph C. Makarewicz and Theodore W. Lewis 
Center for Applied Aquatic Sciences and Aquaculture 
Department of Biological Sciences 
SUNY Brockport 
and 
Robert K. Williams 
Wayne County Soil and Water Conservation District 
Prepared for the 
Wayne County Soil and Water Conservation District 
8340 Ridge Road 
Sodus, N.Y. 
September, 1991 
DRAKE MEMORIAL LIBRARY 
FACULTY 
� PUBLICATIONS � 
�� �� 
EXECUTIVE SUMMARY AND RECOM M ENDATIONS 
SUMMARY: 
1 . Seven sites on the six major tributaries entering Sodus Bay (First Creek, Lower First, 
Second Creek, Third Creek, Clark Creek, Sodus Creek West, and Sodus Creek East) 
and one major tributary entering Port Bay were monitored weekly for 15 months (3 
April 1990 to 25 June 1991) for 20 chemical and physical parameters including stream 
discharge. Discharge was measured continuously at Sodus Creek East (locally 
known as Glen mark Creek) . 
2. Eleven stations on Sodus Bay were sampled at a depth of 1 m for chemistry and 
biological parameters. One station near the deepest point in Sodus Bay was sampled 
at meter intervals (depth = 12 m) for 18 chemical and physical parameters on 13 
August 1990. 
3. Within the Sodus Bay watershed, statistical analysis o f  mean daily levels of tributary 
parameters demonstrated that Clark Creek had the minimum level for twelve o f  the 
parameters measured (discharge ,  pH, alkal in ity, conductivity, calcium, magnesium, 
potassium, sodium, chloride, sul fate, nitrate and total kjeldahl nitrogen) . Sodus Creek 
East within the Sodus Bay watershed had the maximu m  daily mean of ten parameters 
(discharge, pH, alkalinity, magnesium, potassium, sodium, sul fate, total phosphorus, 
soluble reactive phosphorus and nitrate) . The di fferences between the two creeks 
are related to wat�rshed usage and size.  Clark Creek, which generally has the lowest 
concentration of ions, is almost completely forested and has the smallest watershed 
area. Sodus Creek East, on the other hand, has the largest watershed area 
generally has the highest daily mean concentration ions. These resu lts are s imi lar 
to the previous data report (Makarewicz and Lewis 1990) . 
4. Wolcott Creek in the Port Bay watershed has concentrations of total p hosphorus, 
soluble  reactive phosphorus, nitrate and total kjeldahl nitrogen that are unusually 
high. Values of  these compounds are twice as high as the highest C'Tt'"C.�nr1l/\AI'::Jitor·�hc:u·1 
in Sodus Bay. A source of nutrients, either point or non-point, is occurring within 
watershed. 
The causes of the low dissolved oxygen concentrations observed in First Creek 
previous years were further investigated on 13 August 1990. Water samples were 
taken from the Bay upstream to about 400m from Morley Road. As before, 
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fell precipitously toward the Bay. After canoeing the area, we bel ieve the low oxygen 
concentrations are caused by the extremely shallow nature of the creek due to the 
stream bed fi l l ing in and thus the close proximity of the slow moving water with the 
sediments and their high oxygen demand. If this is a major concern, two corrective 
measures include removing obstructions that impede flow and dredging the channels 
deeper. 
6. The two branche1s of Sodus Creek combined del ivered 78.5% of the discharge to the 
Bay. 71 % of the discharge of Sodus Creek occurs during the winter and spring.  
7. The loss of suspended solids from a watershed is a measurement of loss of soil or 
erosion from a watershed. Sodus Creek East was by far the major contributor of 
suspended sol ids to Sodus Bay at 5354 metric tons for the year and represented 
over 90% of the annual load of suspended solids into the Bay. Most of this loss 
occurred during meteorologic events, when surface runoff is high. An opportunity 
may exist through better land management (Best Management Practice) to mitigate 
these l osses from the watershed and thus improve conditions in the Bay. 
8. Annually, Sodus Creek East was the major contributor of nutrients to Sodus Bay 
accounting for 92%, 77% and 97% of the total phosp horus, total nitrogen and total 
suspended solids, respectively, entering Sodus Bay. Over 68% of the loadi ng of 
Sodus Creek- East to Sodus Bay occurred in the winter and spring. Simi lar seasonal 
distributions of nutrient loads occurred in other streams. 78% and 62% of the total 
phosphorus and total kjeldahl nitrogen loading, respectively, occurred during storm 
events in Sodus Creek-East; even though the discharge of water from the watershed 
is  essentially equal from non-event and event periods. Compared to the  suburban 
and urban watersheds of Monroe County, Sodus Creek-East has a phosphorus 
loading on an areal basis equal to creeks receiving treated sewage (Lower Northrup 
Creek, Irondequoit Creek prior to diversion of sewage) . 
9. Annual mean nutrient concentrations of soluble reactive phosphorus, nitrate and total 
kjeldahl nitroge�n in Wolcott Creek are significantly higher than those in Sodus Creek 
East. On an areal basis, Wolcott Creek is a major source of nutrients to Port Bay; 
much greater than Sodus Creek-East is to Sodus Bay. In fact, phosphorus loading 
(areal basis) is significantly greater than Irondequoit Creek (prior to diversion) and 
Northrup Creelk that receive treated human sewage .  A major source of nurients is 
occurring in this watershed and undoubtedly is playing a key role in the eutrophication 
of Port Bay;  that is, it is the cause of the poor water quality of Port Bay. , 
RECOMMENDATIONS: 
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These recommendations are not in priority ranking. For example, item 1 151 1 could begin 
prior to initiating items 11311 and 1141 1 •  At current funding levels, it would take a few years 
to complete these efforts. 
1 .  The last three years of work have establ ished that Sodus Creek-East, known locally as 
Glenmark Creek, is the major contributor of nutrients to Sodus Bay and thus the 
probable cause of the over production of macrophytes and algae in the Bay. Further 
monitoring of First, Second, Third ,  Clark and Sodus Creek-West is not recommended. 
Except for monitoring these creeks to identify new inputs of nutrients that may occur, 
no other information will l ikely be extracted that wi l l  assist the Soil and Conservation 
District in evaluating their effect on Sodus Bay. 
2. The stream gaging station on Sodus Creek-East should be maintained, and event and 
non-event water chemistry sampling should be continued. This wil l  allow confirmation 
of improvements in water quality of this creek in the future as 11Best Management 
Practices .. are implemented. 
3. A stress-stream analysis of Sodus Creek-East is recommended. By sampling above 
and below l ike ly  sources of nutrient inputs (e.g. farms, pipes, towns, etc. ) ,  sources 
of nutrients within the watershed can be identified.  Confirmation of sources of 
pollutants is an important and necessary step prior to developing a remedial action 
plan and .. Best Management Practices .. to mitigate a source. Because of the size of 
the Sodus Creek watershed, this would probably take a couple of years at current 
funding levels. 
4. A simulation model for Sodus Bay should be developed. With validation ,  this should 
allow us to predi<?t the results of a Best Management Practice and thus save taxpayers 
money in the long term. 
5. Current prel iminary work indicates that Port Bay is receiving extremely high loadings 
of nutrients from an unknown source in the Wolcott Creek watershed. A ful ly 
developed monitoring program at Port Bay should be initiated. Another continuous 
recording gaging station is recommended on Wolcott Creek to evaluate event and 
non-event loading. We at Brockport may be able to help in the hardware necessary 
for a new station. Also, all creeks on Port Bay should be evaluated ,  in the same 
manner as was done on Sodus Bay, to ensure that Wolcott Creek is indeed the only 
major source of nutrients to Port Bay. This should last two years and begin in July 
1 991 so that a ful l  year's data wil l  be col lected at Sodus Bay under the current contract. 
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INTRODUCTION 
Freshwater resources have historically played a key role in community development 
and sustainabil ity. Maintaining a high quality freshwater resource is of equal importance. 
Within the Finger Lakes Region of New York State, degradation of water quality and 
aesthetics due to excessive plant growth is a growing concern.  Involved agencies have 
recently focused their attention on non-point source pol lution as a primary candidate l inked 
to accelerated macrophyte growth and surface water degradation.  
Wayne County recognizes the importance of maintaining a quality water resource 
and has responded by developing a Water Quality Program. Established in 1 987 and 
administered joint ly between the Wayne County Soil and Water Conservation District and 
the Wayne County Planning Department, the program has received financial support made 
possible through the Finger Lakes Aquatic Vegetation Control Program (AVCP) . The AVC 
program was created through a mutual effort between the New York State Legislature, the 
"Department of Environmental Conservation and the Finger Lakes Water Resources Board. 
The overall goal of Wayne County's water quality program is to develop a long-term water 
quality /lake management plan designed to control non-point source pollution on Sodus 
and Port Bays. Once implemented, this plan wil l  serve to protect the integrity of these 
resources. 
A major improvement in our assessment capabil ity occurred with the construction  of a· 
continuous stage height recorder on Sodus Creek. The addition of the continuous stream 
height recorder fine tunes our abil ity to evaluate nutrient and sediment loading into Sodus 
Bay during hydrologic events. · In addition, initiation of weekly sampling of Wolcott Creek 
on Port Bay has expanded this program to another body of water in Wayne County. 
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The objectives of Wayne County's program include: 
1 )  To determine the status of Wayne County's primary surface waters and observe 
changes over time; 
2) To document what types and amounts of nutrients may be adversely impacting 
water quality and the conditions which generate them; 
3) To develop a technical database for informed water quality management decisions; 
and 
4) To assess the feasibi l ity and effectiveness of potential control measures l ike ly to 
be used to reduce non-point sources. 
Study Site: 
Sodus Bay is located along the south shore of Lake Ontario midway between 
Rochester and Oswego, N .Y. First Creek originates in the Town of Sodus and empties 
into the northwestern corner of Sodus Bay. The sample site at First Creek is located at 
an upstream site at the culvert on Sergeant Road. 
Second Creek, which originates in the Town of Lyons, was sampled on the south side 
of Glover Road. Thi rd Creek originates in the Town of Rose and empties into Sawmill Cove 
on Sodus Bay. Third Creek was sampled on the south side of the bridge on Ridge Road. 
Sodus Creek is the major tributary to Sodus Bay; its watershed extends to the Barge Canal 
in the Town of Galen.- Sodus Creek was sampled at two locations (Sodus Creek East, 
locally known as Glenmark Creek, and Sodus Creek West) in the Town of Huron. Both 
sites on Sodus Creek were north of Route 1 04. Sodus Creek West is  sampled where the 
creek crossed under this major highway. Sampling of S odus Creek East was moved from 
under Route 1 04 to the new site at the end of Briggs Road. Clark Creek originates in  the 
Town of Huron and empties into the east side of the Bay.  Clark Creek was sampled on 
the east side of Lake Bluff Road. 
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Port Bay is also located along the south shore of Lake Ontario east of Sodus Bay. 
Wolcott Creek, which originates in the Town of Butler and is believed to be the major 
tributary to Sodus Bay, was the only creek sampled (north side of Furnace Road bridge) 
in the Port Bay watershed. 
METHODS 
General 
Stream water samples were collected and stream height was measured weekly at 
all stream sites frorn 3 April 1 990 to 25 June 1 991 . Sites were chosen,  above the influence 
of Sodus Bay or Port Bay, for ease of access (i.e. closeness to a bridge or  culvert for 
gaging purposes) (Fig. 1 ) . Precipitation events were monitored hourly at Sodus East Creek 
with a Sigma refri��erated sequential sampler. Bay water samples were taken at twelve 
stations on Sodus Bay on 13 August 1990 (Fig 1). Sample sites on Sodus Bay were 
chosen to encompass a variety of habitats on the Bay (e.g.  marinas, open water, recre­
ational areas, tributary mouths). Station 5 was sampled at meter intervals (0-1 1 m). All 
other water sampl 1es were taken at a depth of 1 meter. 
All sampling bottles were pre-coded so as to ensure exact identification of the par­
ticular sample. All filtration units and other processing apparatus were cleaned routinely 
with phosphate-free RBS. Containers were rinsed prior to sample col lection with the water 
being col lected.  In general , all procedures fol lowed EPA standard methods (EPA 1 979) 
or Standard Methods for the Analysis of Water and Wastewater (APHA 1989). Sample 
water for d issolved nutrient analyses (SRP, nitrate+ n itri te) was fi l tered immediately with 
0.45 J.lm MCI Magrna Nylon 66 membrane fi lters and held at 4oc until analysis. Analyses 
of pH, alkal inity, specific conductance, turbidity and d issolved oxygen were completed 
within two hours of col lection. Subsequent analyses were always completed within  24 
hours of col lection. 
Water Chemistry 
Chlorophyll a: Chlorophyll a was measured with a fluorometer following the m ethod 
of 'Netzel and Likens (1 991 ) .  
7 
I 
I 
I 
� 
I 
I 
I 
I 
I 
I 
I 
Turbidity: Turbidity was measured with a Turner nephelometric turbidimeter within 
four hours after sample collection. When analyzing cold water samples, care was 
taken to avoid condensation on the outside of the sample tube or gas bubble formation 
within the tube. 
Specific Conductance: A Thomas Model 275 Conductivity Meter was used to 
measure conductivity. Results were corrected to 25oc. 
pH: Analyses were made by electrode using the Beckman 45 meter standardi zed 
daily using two buffers ( 4 and 9). pH was measured as soon as possible following 
sample collection. 
Dissolved Oxygen: Dissolved oxygen analyses were made using the modified 
Winkler method (APHA 1989). Samples were fixed in the field and transported to the 
laboratory for final titration .  
Total Alkalinity: Alkalinity was estimated within two hours of collection by titrating 
with standard H2S04 to a pH end point of 4.5. 
Nitrate + Nitrite: Dissolved nitrate + nitrite nitrogen analyses were performed by 
the automated (Technicon Autoanalyser) cadmium reduction method (EPA 1979}. 
Sulfate: Sulfate analysis was performed using the tubidimetric method (APHA 1989). 
Total Phosphorus: The persulfate digestion procedure was used prior to analysis 
by the automated (Technicon Autoanalyser) colorimetric ascorbic acid method (APHA 
1989}. 
Soluble Reactive Phosphorus: Analysis was performed using the automated 
(Technicon)  colorimetric ascorbic acid method (APHA 1989}. 
Total Kjeldahl Nitrogen: Analysis was performed using a modification of the 
Technicon Industrial Method 329-7 4W/B. The following modifications were performed: 
1. In the sodium salicylate-sodium nitroprusside solution ,  sodium nitroferri-cyanide 
(0.4g) replaced the concentrated n itroprusside stock solution. 
2. The reservoir of the autoanalyser was fi l led with 0.2M H2S04 instead of disti l led 
water. 
3. Other reagents were made fresh prior to each analysis. 
Total Suspended Solids: APHA (1985) Method 209C was employed for this analysis. 
Chloride: Analyses were performed using the mercuric nitrate method (APHA 1989). 
Metals: Calcium, magnesium, sodium and potassium were determined by atomic 
absorption spectrophotometry (Perkin-Elmer 3030) (APHA 1989). 
Physical Measurements 
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Temperature: Stream and Bay temperatures were measured with a calibrated 
mercury thermometer and a Whitney thermistor, respectively. 
Stream Height: A new station on Sodus Creek- East (locally called Glenmark Creek) 
was establ ished across from the home at 9881 Briggs Road. Sodus Creek-East's 
stream height was measured continuously using a bubbler system connected to a 
Campbell Scientific CR1 0 datalogger equipped with a Druck pressure transducer. 
Continuous measurement began the week of 24 June 1 990. On all other streams, 
stream height was determined weekly by measuring the distance from the surface of 
the stream to a standard location on the overlying bridge or culvert. Stream area for 
various stream heights was calculated by planimetry. A l ine was fit to the values for 
stream area by polynomial interpolation using Curve Fitter ( In teractive Microware 
1 984) ,  which allowed stream cross-sectional area to be estimated for all sampling 
dates based on stream heights. 
Stream Velocity: Stream velocity was measured either in the culvert or with in  the 
cement channel of a bridge (Chow, 1 964) .  Measurements were at equally spaced 
locations at each station on all dates with a Gurley Meter. 
Discharge and Loading: 
Sodus Creek East: 
Hourly readings of stream height from Glen mark Creek's ( i.e. Sodus Creek East) 
permanent stream-side gauging station were converted to d ischarge (cubic feet per 
second [cfs]) by a third order polynomial (Fig.  2) . In the calculation of nutrient loadings, 
event loading was calculated by adding up hourly discharge for both the rising and 
fall ing l imb and multiplying them by their respective chemistries. During non-event 
periods, hourly discharge was summarized into a weekly discharge and multipl ied by 
that week's chemistry value. If a hydrologic event occurred during the week, event 
loading was substituted for the period of the event to obtain total loading (event plus 
non-event) . 
Other Creeks: 
Rating curves for other creeks can be found in last year's report (Makarewicz 
and Lewis 1 990) .  The rating curve for Wolcott Creek is presented in Figure 3. 
Regression analysis allowed the estimation of discharge in other creeks based on 
hourly discharge from Sodus East. After hourly d ischarges for all creeks were cal .. 
culated, the loading calculations were handled similar to Sodus Creek East with the 
exception of events. Event discharge for the other creeks was not separated into 
rising and fal l ing l imbs. The total event d ischarge was multiplyed by the weekly 
chemistries to obtain event loading. Since chemistry from non-event periods 
underestimate chemistry from event periods, loadings from al l creeks, except Sodus 
East, are conservative (i .e. they are underestimates) . 
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Watershed Area: Areas used in  the loading calcu lations were obtained by planimetry 
from USGS topography maps. Watershed areas were not the whole area of  the 
watershed but were the area of the watershed upstream from the sampl ing point. 
Quality Control 
Quality Assurance Internal Quality Control: Multiple sample control charts (APHA 
1 989) were constructed for each parameter analyzed, except oxygen and total suspended 
solids. A prepared quality control solution was placed i n  the analysis stream for each 
sampling date. l fthe  control solution was beyond the set l imits ofthe control chart, corrective 
action was taken and the samples re-run.  Frequency of instrument cal ibration is indicated 
in  Table 1 .  Table 2 provides a summary of the quality assurance data. 
External Quality Control: Biannually, reference solutions were obtained from The USEPA 
EMSL Laboratory in Cincinnati , Ohio, and placed into the analysis stream. In all cases, 
analyses fel l  within  the standard error of the control sample provided. 
Table 1. Frequency of Calibration of Reagents or Instruments 
Instrument 
Turbidity 
YSI Conductivity Bridge 
pH meter 
Alkalinity 
Dissolved Oxygen 
Technicon-Nitrate Nitrite 
Technicon-TP 
Technicon-SRP 
Techn icon-TKN 
Chloride 
Atomic Absorption Spectrophotometer 
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Standard I Recalibration 
Polymer standards weekly 
KCL standards weekly 
Standards weekly 
NaC03 quarterly 
Biniodate quarterly 
Stock standards weekly 
Stock standards weekly 
Stock standards weekly 
Stock standards each analysis 
Stock standards weekly · · :_ 
Stock standards weekly 
Table 2. Summary of quality assurance data from the water quality laboratory at SUNY 
Brockport, Brockport ,  N .Y. May, 1 990 - Apri l ,  1 991 . SAP = Soluble reactive phospho-
rus, TKN = Total kjeldahl nitrogen, R .E. =Relative Error, S .D. =Standard Deviation ,  
C.V. =Coefficient of  Variation, C. I. =Confidence Interval . Values in mg/L unless 
otherwise noted .  
Number True Mean Standard Coefficient 95% Relative 
of Value Deviation of Variation Confidence Error 
Samples Interval % 
===== 
===== 
POTASSIUM A 31 1.01 0.99 0.050 0.049 0.89-1.09 1.9 
B 21 5.00 4.99 0.13 0.027 4.73-5.26 0.1 
SODIUM A 28 10.00 9.96 0.36 0.036 9.24-16.40 0.4 
B 24 40.00 39.61 0.94 0.024 37.73-30.71 1.0 
MAGNESIUM A 38 10.00 10.03 0.15 0.015 9.73-10.33 0.3 
B 14 15.00 15.67 0.36 0.024 14.94-16.40 4.3 
CALCIUM A 29 30.00 30.03 0.34 0.011 29.35-30.71 0.1 
B 23 80.00 80.15 1.06 0.013 78.03-82.27 0.2 
NITRATE A 26 0.40 0.39 0.03 0.067 0.34-0.45 1.6 
B 26 1.60 1.61 0.07 0.045 1.47-1.75 0.6 
SAP A 23 4.96 4.18 1.03 0.208 2.12-6.25 18.5 
J19 P/L 
TP A 23 24.80 25.31 2.59 0.105 20.12-30.50 2.0 
119 P/L B 29 37.20 37.34 3.27 0.088 30.79-43.89 0.4 
COND 52 717.00 715.08 3.68 0.005 707.71-722.44 0.3 
J.Lmhos/cm 
pH A 30 4.01 4.01 0.05 0.013 3.91-4.11 0.0 
B 22 9.18 9.18 0.07 0.007 9.05-9.31 0.0 
ALKALINITY 52 75.51 75.27 0.90 0.012 73.47-77.08 0.31 
CHLORIDE B 52 27.93 27.14 2.96 0.106 21.23-33.06 2.9 
TURBIDITY 52 0.46 0.46 0.05 0.100 0.36-0.55 0.9 
NTU 
SULFATE A 27 20.00 18.64 1.06 0.053 16.52-20.76 7.3 
B 25 30.00 28.14 1.83 0.061 24.47-31.80 6.6 
TKN 48 1.50 1.44 0.15 0.103 1.13-1.75 4.1 
119 N/L 
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RESULTS and DISCUSSION 
SODUS BAY TRIBUTARY DATA : 
Stream Height and Discharge 
The relationship between stream height and discharge (rating curve) was presented 
in last year's report (Makarewicz and Lewis 1 990) .  The correlation between discharge at 
Sodus East Creek and discharge at all other creeks was above 0.73 (r2) (Table 3) . This 
suggested that thE� use of Sodus East as a base station for instantaneous measurements 
of d ischarge and their appl ication to other creeks within the Sodus Bay watershed was 
warranted. Predictive equations for hourly d ischarges of all Sodus Bay tributaries based 
on the continuous recordings of stage height at Sodus East Creek are presented in Table 
3. 
The mean daily discharge values (m3/day) for the 1 July 1 990 to 30 June 1 991  period 
were in descend ing order: Sodus Creek East ( 1 38, 08 3) ;  Sodus Creek West {20,652) ; 
Third Creek {1 9,81 9) ; Second Creek ( 1 7,978) ; First Creek (3,91 0) and Clark Creek ( 1  , 586) 
{Table 4) . 68. 3% of the water d ischarged into Sodus Bay is from Sodus Creek East. 
Discharge from Sodus Creek East, as with other creeks, was h ighest (41 %,  29%) during 
the winter and spring (Fig .  4) . 
Chemistry 
General - The wat�er chemistry of the streams drain ing sub-watersheds of Sodus and Port 
Bay often reflects usage within that watershed and thus is instructive. Annual means for 
strearn water chernistry data are presented in Table 4. Generally, these values are s imilar 
to those reported last year (Makarewicz and Lewis 1 990) .  There are small differences, 
probably insignificant, between watersheds for some chemical and physical parameters 
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such as temperature, pH, and perhaps dissolved oxygen.  For other chemical parameters, 
such as alkal in ity, potassium, magnesium, calcium and sulfate, the differences observed 
probably reflect differences in soil conditions and watershed size .  A more detai led dis-
cussion follows on selected chemical parameters. 
Table 3. Regression equations predicting hourly discharge rates for Sodus Bay tributaries 
based on continuous discharges measured at Sodus Creek East. SE = Sodus Creek 
East discharge (m3Jhr). 
Creek Regression equation 
First Creek m3Jhr = SE x 0.0256+ 1 5.6539 
Second Creek m3Jhr =SE x 0. 1 21 4+ 50.7385 
Third Creek m3Jhr =SE x  0. 1 453-1 0.8473 
Clark Creek m3Jhr = SE x 0.01 1 1  + 2.2304 
Sodus West Creek m3Jhr = SE x 0. 1 31 1 + 1 06.4963 
Wolcott Creek m3Jhr = SE x 1 . 1 794-1 1 2.2656 
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Coefficient 
r2 = 0.74 
r2 = 0.73 
r2 = 0.84 
r2 = 0.84 
r2 = 0.89 
r2 = 0.80 
Sodium, Chlorid�e - Annual concentrations of sodium and chloride were similar to those 
reported in the last annual report. Highest sodium and chloride levels were observed on 
First and Second Creek. High values of sodium and chloride usually reflect the use of 
deicing salt in the watershed. Both First and Second Creeks do drain areas that include 
Old Route 1 04, N .Y.S. Route 1 04 and residential areas surrounding Sodus Bay. This topic 
wi l l be discussed further in the Loading Section. 
Total Suspended Solids- Concentrations of total suspended solids in stream water 
general ly reflect the amount of materials (e.g .  soils) being lost from a watershed. The 
streams draining the First, Third ,  Clark and Sodus East watersheds had the highest 
concentration of total suspended solids (Tables 4) . 
Total Phosphorus and Soluble Reactive Phosphorus - Phosphorus is an e lement 
required for plant growth whether on land or in the water. In lakes, phosphorus is often 
the l imiting factor of phytoplankton growth and is the cause of eutrophication, o r  over­
production of lak�es. Phosphorus may enter from the watershed as a result of sewage 
disposal and of hBavy fertil izer use for lawns or agriculture. Watersheds that have streams 
with high phosphorus concentrations are potentially the cause of increased phytoplankton 
and macrophyte (weed) production . . Sodus East, once again ,  had the highest concen­
trations of both total and soluble reactive phosphorus (57.0 and 25.0 pg P/L respectively, 
Table 4) of creeks entering Sodus Bay. By comparison ,  Wolcott Creek on Port Bay had 
the phosphorus concentrations that were twice as high of the highest Sodus Bay tributary 
(TP = 1 1 9.5  pg P/L, SRP = 64.5 pg P/L, Table 4) . 
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Table 4. Summary of physical and chemical parameters (3 April1990 - 26 March 1991, n = 51) for First, Second, Third, Clark, Sodus West, Sodus 
East and Wolcott Creeks. 
MEAN± S.E. 
(RANGE) 
FIRST SECOND THIRD CLARK SODUS WEST SODUS EAST WOLCOlT 
Temperature 8.0 ± 0.9 8.3 ± 1.0 8.4 ± 1.0 7.5 ± 0.8 7.8 ± 0.9 7.8 ± 0.9 9.24 ± 1.0 
(Celsius) (0.0 -19.0) (0.0-24.0) (0.0-20.0) (0.0 -18.0) (0.0-20.0) (0.0-21.0) (0.0-22.0) 
Watershed Area (ha) 800 2610 1185 155 820 3065 1240 
pH 8.02 ± 0.02 8.25 ± 0.03 8.00 ± 0.02 8.00 ± 0.03 8.12 ± 0.02 8.27 ± 0.02 8.25 ± 0.03 
f/.78-8.35) f/.99-9.14) f/.73-8.56) f/.53-8.45) f/.90-8.54) (8.02 -8.58) (8.01 -9.35) 
Alkalinity 148.03 ± 4.03 181.44 ± 4.10 164.03 ± 5.25 111.49 ± 3.72 121 .28 ± 4.70 190.12 ± 4.00 176.04 ± 2.90 
(mg CaC03fL) (96.48 -203.50) (120.36 -228.66) (96.08 -213.51) (65.93-147.57) (65.89 -165.64) (1 06.88 -224.22) (116.28 -229.27) 
Conductivity 441 ± 8 501 ± 14 412 ± 12 260 ± 9 294±11 485 ± 10 486±9 
�mhos/em) (334- 575) (252-667) (251 -540) (160-424) (164-409) (282-615) (321 -621) 
Turbidity 5.87 ± 1.93 2.15 ± 0.29 4.73 ± 0.45 3.61 ± 0.51 2.12 ± 0.23 5.05 ± 0.90 3.43 ± 0.39 
(NTU) (1.25 -96. 70) (0.46 -13.30) (1.37 -19.80) (0.48 -25.40) (0.26-7.71) (0.69 -38.20) (0.91 -17.80) 
Dissolved oxygen 8.4 ± 0.24 8.9 ± 0.29 8.1 ± 0.27 9.1 ± 0.21 8.9 ± 0.23 8.8 ± 0.24 9.2 ± 0.23 
(mg/L) (4.0 -12.8) (5.4-13.6) (4.9 -12.4) (6.0 -12.9) (6.1 -13.2) (5.3 -13.7) (6.6 -13.2) 
Calcium 50.64 ± 1.15 60.33 ± 1.21 56.04 ± 1.38 37.18 ± 1.16 40.60 ± 1.23 61.56 ± 1.18 60.22 ± 1.32 
(mg/L) (35.90 -70.33) (41.42-n.79) (35.1 0 -73.22) (21.93 -50.50) (25.03 -53.60) (38.37 -85.37) (42.97- 83.79) 
Ma�nesium 12.27 ± 0.39 13.98 ± 0.37 12.98 ± 0.48 8.79 ± 0.26 10.51 ± 0.40 16.35 ± 0.33 15.06 ± 0.37 
mg/L) (7.05-18.59) (8.78-17.87) f/.10 -19.09) (5.26 -12.02) (5.42-14.73) (1 0.63 -20.25) (9.47-20.19) 
Potassium 1.97 ± 0.07 2.21 ± 0.08 1.62 ± 0.06 1.20 ± 0.04 1.23 ± 0.06 2.23 ± 0.07 2.48 ± 0.11 
(mg/L) (1.43 • 3.66) (1.39 -3.84) (1.02 -3.22) (0.83 -2.44) (0.62 -2.30) (1.54 -3.64) (1.37 -4.56) 
Sodium 18.80 ± 0.30 22.15 ± 1.06 9.34 ± 0.37 3.59 ± 0.11 4.34 ± 0.15 13.89 ± 0.43 16.44 ± 1.03 
(mg/L) (15.10-27.73) (1 0.92 -35.99) (4.97 -18.12) (2.06 -5.82) (2.35 -6. 75) f/.52 -18.55) (6.n-30.71) 
Chloride 33.4 ± 0.60 39.5 ± 1.90 18.5 ± 0.61 7.7 ± 0.31 9.8 ± 0.43 24.3 ± 0.57 31.1 ± 1.79 
(mg/L) (22.2 -43.1) (18.3 -66.9) (11 .4 -33.8) (4.1 -12.9) (6;2-26.2) (14.8 -32.0) (14.3 -59.6) 
Sulfate 28.7 ± 0.73 31.8 ± 1.64 32.5 ± 1.22 21.6 ± 0.57 29.0 ± 2.15 36.1 ± 1.11 34.2 ± 2.10 
(mg/L) (17.9-41.7) (14.5 -61.2) (17.8-54.1) (14.1 -36.2) (11.4 -75.9) (20.0 -56.8) f/.4-78.7) 
Total phosphorus 45.6 ± 4.45 34.7 ± 2.75 44.4 ± 3.74 40.3 ± 4.07 23.7 ± 1.81 57.0 ± 3.60 119.5 ± 7.18 
�g P/L) (12.4 -202.0) (9.1 -87.3) (13.0 -138.8) (10.0-152.2} (11.1 -76.9) (20.7 -127.1) (56.6 -320.4) 
Soluble reactive 15.4 ± 1.35 13.0 ± 1.40 10.9 ± 1.00 17.2 ± 1.71 8.6 ± 0.83 25.0 ± 1.75 64.5 ± 3.38 
phosphorus �g P/L) (4.2-49.8) (2.3-41.6) (2.8-33.2) (4.2-56.4) (1.8-27.8) (5.0-61.9) (11.5 -131.4) 
Nitrate+ nitrite 0.76 ± 0.05 0.75 ± 0.04 0.58 ± 0.02 0.48 ± 0.03 0.50 ± 0.04 1.00 ± 0.04 1.68 ± 0.15 
(mg/L) (0.30-1.71) (0.22 - 1.45) (0.22-1.17) (0.07 -0.97) (0.15 -1.07) (0.40 -1.98) (0.37 -5.14) 
Total Kjeldahl 540.8 ± 45.7 525.5 ± 27.6 590.8 ± 33.8 343.5 ± 30.3 557.4 ± 32.2 556.1 ± 40.2 959.4 ± 53.6 
nitrogen �g N/L) (140 -1910) (80-1120) (110 -1280) (20 -1130) (60-1170) (220 -1940) (400-2610) 
Total suspended solids 10.0 ± 2.89 4.4 ± 1.16 9.4 ± 1.03 9.5 ± 0.96 4.4 ± 0.82 9.3 ± 1.66 6.4 ± 0.63 
(mg/L) (1 -110) (0-48) (1 -31) (0-32) (0-32) (1 - 64) (1 -26) 
Discharge (m3/D) 3,910 17,978 19,819 1,586 20,652 138,083 160,301 
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Nitrate and Totall<jeldahl Nitrogen (TKN) - Nitrate is found in ferti l izer, whi le total kje ldahl 
nitrogen roughly rE3presents the organic nitrogen present. Organic nitrogen would occur 
from sources such as sewage and animal manure. Of the Sodus Bay tributaries, Sodus 
East had the highe�st concentration of n itrate ( 1 . 00 mg N/L) whi le all streams except Clark 
had TKN concentrations that ranged from 500-600 J.lg N /L (Table 4) . Wolcott Creek on 
Port Bay, in contrast, had annual mean concentrations of 1 .68 mg N/L for n itrate and 959 
Jlg N/L for TKN. Tlhe Port Bay levels are exceedingly high and suggest a major sou rce of 
these nutrients exist in the watershed of Wolcott Creek. 
SUMMARY OF SC)DUS BAY TRIBUTARY DATA 
Within the Sodus Bay watershed, statistical analysis of mean daily levels of tributary 
parameters demonstrated that Clark Creek had the minimum level for twelve of the 
parameters measured (discharge, pH, alkalinity, conductivity, calcium, magnesium, 
potassium ,  sodiunn, chloride, sulfate, n itrate and total k jeldahl nitrogen) .  Sodus Creek East 
within the Sodus Bay Watershed had the maximum daily mean of ten parameters (dis­
charge, pH, alkalin ity, magnesium, potassium, sodium, sulfate, total phosphorus, soluble 
reactive phosphorus and nitrate) . The .differences between the two creeks are related to 
watershed usage and size.  Clark Creek, which generally has the lowest concentration of 
ions, is  almost completely forested and has the smallest watershed area. Sodus Creek 
East, on the other hand, has the largest watershed area and generally has the highest 
daily mean conce!ntration of ions. These results are simi lar to the previous data report 
(Makarewicz and Lewis 1 990) .  
Similar to last year's results, Third Creek, which also has the third highest discharge, 
had the highest overall concentration of organic nitrogen. This suggests a load ing of 
organic nitrogen somewhere in this watershed. 
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Wolcott Creek in the Port Bay watershed has concentrations of total phosphorus, 
soluble reactive phosphorus, n itrate and total kjeldahl n itrogen that are unusually high. 
Values of these compounds are twice as high as the highest stream/watershed in  Sodus 
Bay. A loading, either point or non-point, is occurring within this watershed. 
SODUS BAY (13 AUGUST 1990): 
Vertical Profile: 
Thermal stratification was evident on 1 3  August 1 990 and h ypolimnetic oxygen values 
were low (- 2 mg/L) . As expected with low oxygen concentrations in the hypol imnion , 
soluble reactive phosphorus and total phosphorus increased toward the phosphorus-rich 
sediments. Vertical profiles of other parameters are presented in Figures 5,6 and 7. 
GEOGRAPHICAL COMPARISONS WITHIN SODUS BAY -13 August 1990 
Tributaries once again had a local impact on water qual ity observed in Sodu s  Bay. 
Stations that were near the influence of stream mouths were: 4 (First Creek) , 7 (Second 
Creek) , 8 (Third Creek) , 1 1  (Clark Creek) and 1 2  (Sodus Creek) (Figure 1 ) .  For example, 
Station 4 in  Sodus Bay was obviously affected by discharge from First Creek. Values for 
chloride, sulfate, conductivity, total phosphorus, soluble reactive phosphorus, dissolved 
oxygen, pH, alkalinity, sodium, magnesium and calcium were more comparable to First 
Creek than to the rest of the Bay (Table 5) . 
Dissolved Oxygen: 
As recommended in  last year's report, a further investigation into low dissolved 
oxygen levels in First Creek was undertaken on 1 3  August 1 990. A canoe was uti l ized to 
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take oxygen samples from the Bay upstream into First Creek to attempt to identify the 
source of organic loading that is causing the depression in oxygen levels. F igure 8 indicates 
that dissolved oxygen fell from 8.1 mg/L at our weekly sampling sites to 0. 7 mg/L at the 
mouth of Sodus Bay. The oxygen demanding source is located between our original First 
Creek sampling site on Morley Road and the Lower First Creek site on Bayless Road. This 
creek has fi l led in with sediment below Morley Road. The shallow water with l ittle flow near 
the high oxygen demanding sediments appears to be the cause of the low dissolved 
oxygen concentrations observed in the summer for the last three years. The oxygen levels 
that exist near Sodus Bay on First Creek wil l fail to support many types of aquatic l ife. The 
3.3 mg/L dissolved oxygen value at Station 4 in the Bay indicates that these high oxygen 
demanding waters are entering the Bay and having a local ized effect. Two corrective 
measures include removing obstructions that impede flow and dredging the channels 
deeper. 
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Table 5. Physical and chemical parameters from 1 meter depths on Sodus Bay sampled 
on 1 3  August 1 ��90. TP=total phosphorus, SRP=soluble reactive phosphorus, CHL 
a=chlorophyll a,. PHEO=pheophytin ,  TEMP=temperature , DO=dissolved oxygen, 
COND=conductivity, S .  Disk=secchi disk depth, NO= non-detectable. 
STATION Chloride Sulfate COND TP Nitrate SRP 
(mg/L) (mg/L) (J.UTihos/cm) (#L9 P/L) (mg N/L) (#L9 P/L) 
1 22.53 25.3 351 28.7 0.08 NO 
2 24.18 24.1 350 34.9 0.12 7.8 
3 22.04 24.0 352 52.1 0.14 14.6 
4 39.68 18.1 490 83.3 0.10 22.8 
5 22.45 23.2 345 36.0 0.10 3.7 
6 21.79 24.2 342 39.1 0.07 5.4 
7 26.48 23.6 348 38.2 0.11 17.3 
8 22.62 24.2 350 41.9 0.08 6.1 
9 22.62 24.1 348 34.0 NO 2.6 
10 22.95 24.6 349 36.1 NO NO 
11 23.03 23.8 347 41.6 0.05 5.0 
12 23.36 23.4 349 41.4 0.07 6.1 
STATION CHL a PHEO TEMP DO pH Alkal i,nity 
(#Lg/L) (p.g/L) (OC) (mg/L) (mg/L) 
1 3.3 3.0 19.5 8.6 8.45 97.52 
2 7.3 1.4 20.0 9.1 8.68 92.00 
3 17.7 0.0 20.8 8.1 8.36 92.00 
4 9.0 2.3 21.0 3.3 7.34 165.60 
5 13.7 0.0 22.0 9.3 8. 71 92.00 
6 5.2 3.9 21.5 10.0 8.80 82.80 
7 6.4 2.8 21.5 8.6 9.03 104.88 
8 4.8 5.2 21.5 7.2 8.89 101.20 
9 8.2 2.0 21.5 9.0 8.95 95.68 
10 9.3 1.4 21.0 9.3 8.99 101.20 
11 5.4 2.4 21.5 9.6 8.96 99.36 
12 3.0 0.3 22.0 8.8 8.66 102.12 
STATION s. disk Turbidity Potassium Sodium Magnesium Calcium 
(meter) (NTU) (mg/l) (mg/L) (mg/L) (mg/L) 
1 1. 72 2.00 1.57 11.68 8.08 31.23 
2 1.38 1.82 1.40 11.47 6.93 27.02 
3 0.74 2.42 1.57 11.39 7.62 28.78 
4 1.09 2.28 1.43 20.57 13.41 44.07 
5 1.57 1.33 1.40 10.98 7.06 28.06 
6 1.03 1. 74 1.32 11.25 7.31 26.40 
7 1.67 1.65 1.09 12.81 8.46 28.52 
8 1.67 1.05 1.24 11.31 8.39 29.n 
9 1.47 1.60 1.53 11.21 7.95 30.07 
10 1.45 1.25 1.43 11.19 8.49 31.35 
11 1.50 1.10 1.19 11.11 8.08 30.05 
12 1.33 1.05 1.27 11.53 9.25 32.63 
STREAM LOADING TO SODUS BAY: 
Sodus Cree�k East has the highest discharge (68%) , whi le Sodus Creek West had 
the second highest discharge to Sodus Bay. The two branches of Sodus Creek combined 
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delivered 78.5% of the discharge to the Bay. 71 % of the discharge of Sodus Creek occurs 
during the winter and spring. Similar seasonal discharge patterns occur in the other creeks. 
As expected, this coincides with the period of greatest surface runoff due to snow melt 
and high spring raiins. Thus land practices, such as manure spreading, plowing of fields, 
construction, etc. V\fi l l  have their greatest impact downstream and into the Bay at this period. 
Table 6 pres�ents loadings of total phosphorus, total kjeldahl nitrogen,  nitrate, total 
suspended solids and sodium for the period 24 June 1990 - 6 July 1 991 . The loading 
data presented here is based on continuous discharge measured at Sodus East Creek 
and thus reflects high discharge caused by precipitation events. The loadings calculated 
do not include eve�nt water chemistry, except in the case of Sodus East Creek where all 
events were analy��ed. Annual loadings can be derived by multiplying values from Table 
6 by 365. 
Sodium: 
Major losses of sodium from the watershed occurred during the study period (Table 
6). Sodium is the nnajor constituent of deicing salt. 70% of the salt (as sodium) that enters 
the Bay occurs in the winter and spring when deicing salt is applied to roads (Fig. 9) . Clark 
Creek had the lowest loading of sodium and is the only watershed studied that does not 
cross Route 1 04. !Route 1 04 would be a major contributor of deicing salts to any streams 
intersecting it. Sodus East contributes over 70% of the sodium entering the Bay. 
Total Suspended Solids: 
The loss of suspended solids from a watershed is a measurement of loss of soil or 
erosion from a watE3rshed .  Sodus Creek East was by far the major contributor of suspended 
solids to Sodus Bay at 5354 metric tons for the year and represents over 90% of the annual 
load of suspended solids into the Bay. This number is biased by the fact that events were 
monitored only in Sodus Creek-East. This would probably lead to an underestimation of 
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TSS in creeks not 1monitored during events. Most of this loss occurred during meteorologic 
events (94%, Fig .  1 0} when surface runoff is high. An opportunity may exist throug h  better 
land management (Best Management Practice) to mitigate these losses from the 
watershed and thus improve conditions in the Bay. 
Nutrients: 
Annually, Sodus Creek East was the major contributor of nutrients to Sodus Bay 
accounting for 92�%, 77%, 80% and 97% of the total phosphorus (Fig. 1 1 ), total n itrogen 
(Fig. 1 2}, nitrate (Fig . 1 3} and total suspended solids, respectively, entering Sodus Bay. 
Over 68% of the loading of Sodus Creek- East to Sodus Bay occurred in the winter and 
spring (Fig. 1 4, 1 5  and 1 6}. Similar seasonal distributions of nutrient loads occurred in 
other streams. 78% and 62% of the total phosphorus and total kjeldahl n itrogen loading, 
respectively, occurred during storm events in Sodus Creek-East (Fig. 1 7) even though 
the discharge of 'Nater from the watershed is essential ly equal from non-event and event 
periods (Fig. 1 7) .  
A phosphorus and nitrogen control program within this watershed would undoubt­
edly have the greatest impact on macrophytes and on water qual ity in Sodus Bay. A first 
step would be to identify problem areas within the watershed by what is called 11Stress 
Stream Analysis". This would be coupled with a study of the relationship of phosphorus 
and nitrogen loading with land use practices in each watershed. 
The various creeks of the Irondequoit Bay watershed (Monroe County, NY.) have 
been identified as grossly pol luted prior to remedial action (O'Brien and Gere 1983) . 
Similarly, Northrup Creek (central Monroe County), which receives  effluent from a sewage 
treatment plant, is known to be pol luted and to posses a higher loading of phosphorus 
than creeks in the� Irondequoit Bay watershed (Makarewicz 1 988) . A comparison of Sodus 
Bay tributaries to Monroe County creeks is instructive in identifying the relative condition 
21 
of creeks entering Sodus Bay (Table 7). Compared to the suburban and urban watersheds 
of Monroe County,, Sodus Creek-East has a phosphorus loading on an areal basis equal 
to creeks receivin�� treated sewage (Lower Northrup Creek, Irondequoit Creek prior to 
diversion of sewa�1e). 
With the incneased desire to reduce macrophytes and improve the water qual ity of 
Sodus Bay, mana�gement of the watersheds becomes desirable.  Whether or not man­
agement practices include a reduction of cropland or ferti l ization, control of water move­
ment can be a mE�ans of significantly reducing nonpoint source pollution. Since water 
must come in contact with the nutrient source and then be transported to the surface (or 
subsurface) water  body, the nutrients in water bodies are functions of soi l  ferti l i ty and 
quanti ties of transporting water. Management practices which reduce surface runoff have 
been shown to de!crease dramatically the magnitudes of sediment and chemical losses 
from land areas (Haith 1 975). 
Haith ( 1 975} and the NYSDEC (1 986} recommend use of buffer strips of forest or 
grass between the pol lutant source and a stream to intercept  the runoff, resulting  in removal 
by deposition or fil tering by the vegetative cover. Other management practices include 
diversion terraces and ditches, stormwater detention ponds and infi l tration pits. The rel ­
ative ly few days ojf high runoff required to export much of  the annual water and nutrients 
from the Sodus Bay watershed impl ies the necessity of management practices designed 
to deal with the large volumes of water involved during intense runoff events. Changes in ' 
cropping and soil conservation practices, decreases in impervious services and provision 
of buffer areas along surface waterways wil l  result in predictable changes in runoff quantities 
and qualities and hence non point source pollution (Haith 1 975}. 
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Table 6. Average dai ly loadings of selected parameters from First, Second, Third, Clark, 
Sodus East, Wolcott and Sodus West Creeks. Annual loading may be derived by multi ­
plying by 365. TP = total phosphorus, TKN = Total Kjeldahl Nitrogen, N03 = nitrate, Na 
= sodium, TSS = Total suspended solids. 
A. 
FIRST 
SECC>ND 
THIRD 
CLAR:K 
SODUS WEST 
SODUS EAST 
Sodus Total 
WOLCOTT 
B. 
FIRST 
SECC)ND 
THIRD 
CLAHK 
SODUS WEST 
SODUS EAST 
Sodus Total 
WOLCOTT 
------
. .  ---- -- -
TP TKN 
kg P/d kg N/0 
0. 1 3  1 .80 
0.49 9.39 
0.60 1 1 . 42 
0.04 0.36 
0.49 1 1 .58 
21 .47 1 1 3.28 
23.22 147.83 
1 7.24 1 34.27 
TP TKN 
g P/ha/d g 
N/ha/d 
0. 1 7  2.25 
0.19 3.60 
0.50 9.64 
0.03. 0.23 
0.60 1 4. 1 2 
7.01 36.96 
8.50 66.80 
1 3.91 1 08.28 
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N03 Na TSS 
kg N/d kg Na/d kg/d 
4.03 70 26 
1 3.86 300 1 06 
1 2.23 1 52 1 36 
0.64 5 1 4  
7.91 80 1 24 
1 49.62 1 463 1 4668 
1 88.29 2070 1 5074 
342.1 1 1 954 1 238 
N03 Na TSS 
g g g/ha/d 
N/ha/d Na/ha/d 
5.04 88 33 
5.31 1 1 5 41 
1 0. 32 1 28 1 1 4  
0.41 3 9 
9.65 98 151 
48.82 477 4786 
79.55 909 51 34 
275.89 1 576 998 
Table 7. Comparison of phosphorus loading in subbasins of the Irondequoit Bay 
watershed, other Monroe County creeks and of tributaries of Sodus Bay. Irondequoit 
basin data are fro1m 1 980-81 (O'Brien and Gere 1 983) . Data from other Monroe County 
creeks are from 1 B87 -88 (Makarewicz 1 988) . 
Subbasin or Creek Total Total 
Phosphorus Phosphorus 
Loading Loading 
(kg P/d)  (g  P/ha/d) 
Irondequoit Watershed 
Irondequoit Creek 
at Browncroft Blvd 
1 975-77 220 5.6 
(pre-diversion) 
1 978-79 78 2.0 
(post -diversion) 
Irondequoit Creek 
at B lossom Road 
(remedial action) 
1 979 85 2.3 
1 982 34 0.92 
1 985 28 0.76 
Monroe County Creeks 
Larkin 2.2 0.70 
,Buttonwood 3.6 1 .58 
Lower Northrup · 1 2. 4  6.64 
Upper Northrup 3.4 3.23 
Wayne County Creeks 
First 0. 1 3  0. 1 7  
Second 0.49 0. 1 9  
Third 0.60 0.50 
Clark 0.04 0.03 
Sodus West 0.49 0.60 
Sodus East 21 .47 7.01 
Wolcott 1 7.24 1 3.91 
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TROPHIC STATUS OF SODUS BAY 
It is now wel l  accepted that eutrophication of lakes depends on excessive discharge 
of phosphorus and nitrogen to inland waters. This concept,  sometimes called the nutrient 
loading concept, i rnpl ies that a quantifiable relationship exists between the amount of 
nutrients reaching a lake and its trophic status,  which can be measured by chlorophyl l  a 
levels. Figure 1 8  presents the relationship of chlorophyll level  to potential available 
phosphorus for some common upstate New York lakes and bays. Based on the phos­
phorus loading andl chlorophyll data that we have col lected for Sodus Bay and its tributaries, 
Sodus Bay fal ls into the eutrophic category of bodies of water. That is to say, Sodus Bay 
is a productive body of water. 
SUMMARY OF SC)DUS BAY WATER QUALITY 
Based on the total stream phosphorus loading and chlorophyll data that we have 
col lected for Sodus Bay and its tributaries, Sodus Bay fal ls into the eutrophic category of 
bodies of water. That is to say, Sodus Bay is a productive body of water. 
As in the previous year, thermal stratification was evident by. mid-August and 
hypolimnetic oxyg1en values were low (- 2 mg/L). As expected with low oxygen con­
centrations in the hypolimnion, soluble reactive phosphorus and total phosphorus 
increased toward the phosphorus-rich sediments. 
As recommended in last year's report, a further investigation into low dissolved 
oxygen levels in First Creek was undertaken on 1 3  August 1 990. A canoe was uti l i zed to 
take oxygen samples from the Bay upstream into First Creek to attempt to identify the 
sources of organic loading ,  if any, that were causing the depression in oxygen  levels. The 
survey revealed that the creek has fi l led in with sediment and is very shallow below Morley 
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Road. The shallo�rwaterwith little flow near the high oxygen demanding sediments appears 
to be the cause of the low dissolved oxygen concentrations, not an additional organic 
loading source, observed in the summer for the last three years. 
The oxygen levels that currently exist near Sodus Bay on First Creek wi l l  fail to support 
many types of aquatic l ife. The 3.3 mg/L dissolved oxygen value at Station 4 in the Bay 
indicates that these high oxygen demanding waters are entering the Bay and having a 
localized effect. T\NO corrective measures include removing obstructions, including beaver 
dams, that impede flow and dredging the channels deeper. 
Annually, Sodus Creek East was the major contributor of nutrients to Sodus Bay 
accounting for 92%, 77% and 97% of the total phosphorus, total nitrogen and total sus­
pended solids, respectively, entering Sodus Bay. Over 68% of the loading of Sodus 
Creek- East to Sodus Bay occurred in the winter and spring.  Similar seasonal distributions 
of nutrient loads occurred in other streams. Over 78% of the total phosphorus and total 
kjeldahl nitrogen !loading occurred during storm events in Sodus Creek-East. Thus, it is 
not surprising that an extensive macrophyte community e xists at the mouth of Sodus Creek 
which extends wel l  into the Bay. This watershed is the prime candidate for a nutrient control 
program. This would begin with a 11Stress Steam Analysis .. to identify point and non-point 
sources within thE3 watershed and fol lowed by instituting a Best Management Program. 
WOLCOTT CREEK WATER QUALITY AND LOADING 
Wolcott Creek flows into Port Bay, which is east of Sodus Bay. This stream is not 
continuously gaged for stream height and discharge. However, the discharge of water 
correlated wel l  wiith that of Sodus Creek-East (r2=0.80). Thus daily discharge of water 
into Port Bay was estimated. · Discharge from Wolcott Creek into Port Bay was equal to 
Sodus Creek (Wolcott - 1 60,301 m3/day; Sodus Creek [combined] - 1 58,735 m3/day). 
Annual mean nu1trient concentrations of soluble reactive phosphorus, n itrate and total 
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kjeldahl nitrog�n in Wolcott Creek are significantly higher  than those in Sodus Creek East 
(Fig . 1 9  and Table 4). Even though the area of the watershed of Wolcott Creek (1 240) is 
1 /2 of the Sodus Creek-East watershed (3065 ha), loading of total phosphorus, TKN and 
sodium are similar (Table 6), while loading of nitrate is twice as high  as Sodus Creek-East. 
Wolcott Creek is a major source of nitrate loading to Port Bay. As with Sodus Bay, much 
of the runoff and lioading occurs in the winter and spring (Fig. 20). On an areal basis, 
Wolcott Creek is a major source of nutrients to Port Bay: much greater than Sodus 
Creek-East is to Sodus Bay (Fig. 1 9). In fact, phosphorus loading (areal basis) is signifi-
cantly greater than Irondequoit Creek (prior to d iversion) and Northrup Creek that receive 
human sewage (Fig . 21 ). A major source of nurients is occurring in  this watershed and 
undoubtedly is playing a key role in the eutrophication of Port Bay;  that is, it is the cause 
of the poor water quality of Port Bay. 
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L A K E  O N TAR I O  
Figure 1 .  Sodus Bay and its tributaries showing Bay sampling stations and  tributary 
sampling sites, Wayne County, N.Y. 
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Figure 9. Seasonal loading of sodium from creeks into Sodus Bay. 
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Figure 1 O.Seasonal loading of total suspended sol ids from creeks into Sodus Bay. 
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Figure 12.Comparative areal and total loadings from streams into Sodus Bay - total kje ldahl 
nitrogen.  
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Figure 1 3. Comparative areal and total loadings from streams into Sodus Bay - nitrate. 
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Figure 14. Seasonal loading of total phosphorus from creeks into Sodus Bay. 
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Figure 15. Seasonal loading of total kjeldahl n itrogen from creeks into Sodus Bay. 
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Figure 1 6. Seasonal loading of nitrate from creeks into Sodus Bay. 
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Figure 1 7. Comparison of  event and non-event loading in Sodus Creek-East 
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Figure 1 9. Comparison of nutrient concentration and loading between Sodus Creek-East 
and Wolcott Creek. 
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Figure 20. Seasonal discharge and loading of total phosphorus, nitrate, total kje ldahl 
nitrogen, total suspended solids and sodium from Wolcott Creek to Port Bay. 
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Figure 21 . Comparison of total phosphorus loading between Wolcott Creek ,  '!,J....,,.A Y  .... 
Creek-East, Irondequoit Creek (prior to diversion) and Northrup Creek. Both Irondequoit 
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49 
